It not only attacks the foliage and tender wood growth, but also destroys fruit buds and directly attacks the fruit. In the Wenatchee Valley the russeting of the fruit is considered one of the most serious effects of the disease.
REVIEW OF THE LITERATURE.
The first mention of the disease in this country was made by Bessey (l) 1 in 1877.
He reported a serious outbreak of powdery mildew (Podosphaera Jcunzei) on seedling apples and cherries in the college nursery in 1871.
The fungus was first described as Sphaerotheca leucotricha by Ellis and Everhart (2) in 1888.
Galloway (3) carried on the first extensive experimental work and published the first recommendations for control. In 1889 he reported that the disease occurred abundantly through all the region east of the Mississippi. He found that it was confined to attacks on young trees in the nursery, especially seedlings, the leaves becoming dry and brittle and of so little use that the trees were rendered worthless for budding. He stated that the disease is spread by wind dissemination of spores, aided by insects, rain, and other agents.
He pointed out that the ascospores are of no practical importance and that the fungus winters over in mycelial form. In a later publication (4) he reported the successful use of ammoniacal coppercarbonate spray in controlling the disease.
Burrill (5) Grout (7) accepted Burrill 's identification. He found that the perithecia matured late in the season and were usually found on the shoots, seldom on the leaves, which he suggested might account for the rarity of their collection and the confusion in nomenclature.
In 1894 Pammel (6) called attention to the disease in Iowa, stating that it was of common occurrence. He recommended the use of Bordeaux mixture instead of ammoniacal copper carbonate as a spray, In a later publication (8) he discussed the confusion in nomenclature and suggested that it is doubtful whether perithecia of Podosphaera oxyacanthae were ever actually seen on the apple in this country.
The early confusion of the identity of the fungus was cleared up by Salmon (9) in 1900. He definitely referred the fungus to Podosphaera leucotricha.
The first report of the disease from the State of Washington was by Lawrence (10) In 1914 Ballard and Yolck (12) published a very complete description of the occurrence and control of the disease in the Pajaro Valley of California, where the climatic conditions are particularly favorable to the development of the disease in serious epidemic form. Per ct. Per ct.
Per ct. Per ct. Only a small amount of foliage injury was usually found accompanying the fruit spotting. The foliage injury generally developed so soon after the application of the sprays as to indicate that it was induced by the wet sprays. However, hot, burning sunlight undoubtedly increased foliage injury as well as fruit spotting. The addition of lead arsenate to the sodium-sulphur sprays also resulted in increased injury and demonstrated the incompatibility of these spray materials.
The general appearance of the fruit injury or sulphur sunburn was the same in all plats.
(PL II, fig. 7 .)
The injury was confined to apples exposed to the direct rays of the hot midday or early ' afternoon sun. The injured area was of a reddish brown color, usually sharply marked but of irregular outline, and soon became depressed. The affected skin became wrinkled, hard, and leathery, often scurfing off or becoming traversed by cracks which extended deep into the flesh of the apple. ' The injury most often appeared in the calyx region, probably due to the collection there of much of the spray material. Deposits of spray material usually were clearly discernible over the injured areas.
The conditions under which this fruit injury occurred were identical in each of the three years of the experiment, i. e., it followed the advent of hot, burning sunlight, and only those fruits which were exposed to the direct rays of the sun at the hottest part of the day were affected. The burning was generally more severe where the sulphur was applied in its free state. This fact, together with the delay in the appearance of the injury until after the occurrence of hot, burning sunlight, indicates that the burning of the fruit is not the result of any caustic action of the various sulphids at the time the fruit was wetted. The exact manner in which sulphur sunburn takes place has not been demonstrated.
During the course of the spraying experiments several of the trees developed the " collar-rot " disease, and others suffered severely from drought at certain periods. In such cases, where the vitality of the tree was reduced, the spray injury, especially the foliage injury, was much increased.
In view of the recent revival of dusting'for fungous-disease control in certain sections of the United States, the question arises as to what reaction might be expected from the application of sulphur dusts in the production of sulphur spotting. There was no opportunity for investigating this Recent observations of Hundley (11) 
SPRAY MATERIALS.
In these experiments the lime-sulphur solution appeared to spread better than any of the other materials tested except colloidal sulphur. Lime-sulphur solution possesses great powers of penetration through the felted mycelium and spore coating, and it appeared that much of its beneficial action was due not only to its spreading qualities but to its immediate caustic effect, which destroyed the mycelium and conidia of the fungus. This conclusion is in agreement with the results noted by Eyre and Salmon (13) In spraying it is important to cover every part of the leaves and twigs, and special attention should be given to the terminals. A pressure of 200 to 250 pounds should be maintained, or sufficient to drive the spray in a fine mist through the tops of the trees. High pressure is especially important if spray materials are used which have poor spreading qualities. Eddy-chamber nozzles of the " driving-mist" type should be used. (9) In the production of sulphur spotting of the fruit, high temperature from burning sunshine is the determining factor. It is believed that the injury is not the result of toxic chemical action of sulphids in solution at the time of spraying, but it probably is due to the heating of the spray deposits to such a degree that death of the adjacent cells occurs, the results being partly due to the physical effects of the heat and partly to the chemical effects of volatilized sulphur compounds.
